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Abstract
Background: Pain measurement in nonverbal older adults is best based on behavioural observation, e.g. using an
observational measurement tool such as Doloplus-2. The purposes of this study were to examine the use of
Doloplus-2 in a nonverbal nursing home population, and to evaluate its reliability and validity by comparing
registered nurses’ estimation of pain with Doloplus-2 scores.
Method: In this cross-sectional study, Doloplus-2 was used to observe the pain behaviour of patients aged above
65 years who were unable to self-report their pain. Nurses also recorded their perceptions of patient pain (yes, no,
don’t know) before they used Doloplus-2. Data on demographics, medical diagnoses, and prescribed pain
treatment were collected from patient records. Daily life functioning was measured and participants were screened
using the Mini Mental State Examination.
Results: In total, 77 nursing home patients were included, 75% were women and the mean age was 86 years (SD
6.6, range 68-100). Over 50% were dependent on nursing care to a high or a medium degree, and all were
severely cognitively impaired. The percentage of zero scores on Doloplus-2 ranged from 17% (somatic reactions) to
40% (psychosocial reactions). Cronbach’s alpha was 0.71 for the total scale. In total, 52% of the patients were
judged by nurses to be experiencing pain, compared with 68% when using Doloplus-2 (p = 0.01). For 29% of the
sample, nurses were unable to report if the patients were in pain.
Conclusions: In the present study, more patients were categorized as having pain while using Doloplus-2
compared with nurses’ estimation of pain without using any tools. The fact that nurses could not report if the
patients were in pain in one third of the patients supports the claim that Doloplus-2 is a useful supplement for
estimating pain in this population. However, nurses must use their clinical experience in addition to the use of
Doloplus-2, as behaviour can have different meaning for different patients. Further research is still needed about
the use of Doloplus-2 in patients not able to self-report their pain.
Background
Pain is a major problem in the nursing home population
[1-5]. Previous studies have shown that pain prevalence
ranges from 27% to 84% in this population, with the
highest rates among patients who are capable of self-
reporting pain [2,4,6]. A recent study of Norwegian nur-
sing homes reports pain prevalence as being highest
among nonverbal patients [7]. Cognitively impaired
patients are reported as receiving fewer analgesics than
cognitively intact patients [2,8]. Studies have also shown
that neuropathological changes in dementia subtypes
may affect the pain experience, where both increased
and decreased sensation of pain may occur [9]. In addi-
tion, those with severe cognitive impairment may have
difficulty in communicating their pain to caregivers,
sometimes leading to the mistaken assumption that they
are not in pain [1].
Pain is a subjective and persistent phenomenon and
the gold standard in pain assessment is to use scales
based on the patient’s self-report [10]. A clinical * Correspondence: karin.torvik@hist.no
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experiencing person says it is, existing whenever he/she
says it does’ [11]. Several studies suggest that self-
reporting scales can be used in dementia populations
and that use of these scales can improve pain detection
[2,10,12]. However, many of these studies have systema-
tically eliminated patients without the ability to self-
report their pain. Given that language loss is inevitable
in the most advanced stage of dementia and sometimes
following stroke, valid and reliable methods for pain
assessment in nonverbal older adults are needed. In
these patient populations, other methods, such as beha-
vioural pain observation methods, become more useful
and necessary. However, among patients with severe
dementia, even behavioural observation methods for
capturing pain can be challenging. These patients often
have severe physical limitations due to rigidity and con-
t r a c t u r e st h a tm a yi n h i b i tt h e mf r o me x p r e s s i n gt h e i r
pain through behaviours or body language [13].
Pain assessment tools based on behavioural observa-
tion methods include observation of changes in beha-
viour and functioning involving, for instance, sleep,
appetite, physical activity, mobility and facial/body lan-
guage [14,16]. Facial grimaces have been reported by
nursing staff as the most important behavioural expres-
sion of pain in nonverbal patients [17]. In a study by
Cohen-Mansfield and Creedon [17] it was shown that
76% of nursing staff reported that facial grimaces pro-
vided the easiest means of detecting pain, while less
than half reported signs such as an increase in agitation,
moodiness, irritability, pacing or reaction to touching a
body part. Furthermore, they relied on knowledge of a
resident’s habits and needs when differentiating between
behaviour attributable to pain and to other factors [17].
A number of studies have focused on the development
and validation of tools measuring pain in nonverbal
older adults, based on behavioural observation methods.
Husebø et al. [18] developed the Mobilization-Observa-
tion-Behaviour-Intensity-Dementia Pain Scale (MOBID),
a tool for assessing pain behaviour during standardized
active, guided movements. The tool rates the presence
of pain behaviour indicators, pain intensity, pain locali-
zation and overall pain intensity [18]. Measuring pain
intensity and localization in addition to pain/no pain
will be a huge step forward in pain elucidation in this
group. This is also very problematic, because the pain
behaviours are not always accurate reflections of pain
intensity, and will also indicate other sources of distress,
such as physiological or emotional distress [19]. A sys-
tematic review in 2006 identified 12 behavioural pain
assessment tools [16]. The study reported that the Pain
Assessment in Advanced Dementia Scale [20], Pain
Assessment Checklist for Seniors with Limited Ability to
Communicate [21], Doloplus-2 [22] and L’Échelle
Comportementale pour Personnes Âgées [23] showed
the best psychometric qualities. However, these tools
were still under evaluation and awaiting confirmation of
various aspects of their psychometric properties [16].
Herr et al. [24] concluded in a review that Doloplus-2
was a comprehensive tool for assessing pain in nonver-
bal older adults and that the tool addressed many key
indicators noted in the literature and American Geria-
trics Society (AGS) guidelines. Hadjistavropoulos et al.
[25] developed an interdisciplinary expert consensus
statement on assessment of pain in older persons. They
maintained that assessment scales were under develop-
ment and consensus could not be reached regarding the
definition recommendation of any particular scale [25].
The Doloplus-2 has been translated into Norwegian
and tested in Norwegian nursing home populations
[15,26]. The pilot validation study found satisfactory cri-
terion validity when comparing Doloplus-2 with an
expert’s evaluation of pain [15]. However, the second
study by Holen et al. [26] found poor criterion validity
in Doloplus-2 when employing a similar design. The
authors reported that criterion validity of Doloplus-2
increased when administered by personnel with high
levels of competence in pain management in elderly
patients with cognitive impairments [26]. However,
further validation of Doloplus-2 is needed in populations
that cannot self-report their pain.
Therefore, the objectives of the present study were to
evaluate Doloplus-2 in a nonverbal nursing home popu-
lation by:
￿ examining the use of Doloplus-2 and unscored
items, minimum and maximum scores for the tool
and subscales;
￿ evaluating the reliability (internal consistency) of
Doloplus-2; and
￿ comparing registered nurses’ estimations of the
pain using the Doloplus-2 tool.
Methods
T h ed a t af o rt h i ss t u d yw e r eo b t a i n e df r o mac r o s s - s e c -
tional survey designed to explore pain and quality of life
in patients in nursing homes in central Norway. The
data were collected from September 2005 to May 2006.
In-patients aged 65 years and over from seven Norwe-
gian nursing homes were included in the study. Central
Norway consists of three counties (Nord Trøndelag, Sør
Trøndelag and Møre and Romsdal). Nursing homes are
owned by municipalities and their funding depends on
the ranking of priorities in municipal budgets. This can
lead to different levels of qualified staff among nursing
homes and variations in care, pain assessment and pain
management. There are also policy differences among
municipalities governing which patients receive nursing-
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representative sample, nursing homes were stratified
into six strata, by urban and rural status, in each of the
three counties in Central Norway. One nursing home
was drawn from each stratum. In Møre and Romsdal,
two nursing homes were included from rural areas
because of low patient numbers in these nursing homes.
Patients were excluded if they had been in the nursing
home for less than one week, had a short life expectancy
(estimated by the nursing staff) or were younger than 65
years. All eligible patients were scored on Mini Mental
State Examination (MMSE) by the investigator (KT),
and the patients were categorized as nonverbal if they
scored zero on this test.
Data collection
Demographic data (age, gender, education and marital
status), medical diagnoses (including pain-related diag-
nosis and dementia), and prescribed treatment were col-
lected for all patients from their medical or nursing
records by the investigator (KT).
Prescribed medications were classified according to
the Anatomical Therapeutic Chemical (ATC) System
[27] and were from ATC groups musculoskeletal and
analgesic (anti-inflammatory and anti-rheumatic pro-
ducts, topical products for joint and muscular pain,
muscle relaxants, anti-gout preparations, drugs for treat-
ment of bone disease, and analgesics). Pain-relieving
medication was categorized according to the work done
by Nygaard et al. [2]: no opioids, weak opioids, strong
opioids, and other pain-related medication (topical pro-
ducts for joint and muscular pain, muscle relaxants,
anti-gout preparations, and drugs for the treatment of
bone disease).
Pain-related diagnoses were based on previous
research and consisted of fractures, knee and hip pros-
theses, osteoporosis, stroke, cancer, migraine and head-
ache, myalgia, arthritis, amputation, angina pectoris,
herpes zoster, low-back pain, duodenal ulcers, ventricu-
lar ulcers and gastritis [1,2,28].
Daily life functioning
Barthel’s Activities of Daily Living Index (ADL) was
used as a screening instrument for patients’ daily life
functioning. This 10-point scale measures patients’
degree of self-reliance, with a total score ranging from
zero to 20. Lower scores indicate greater dependence on
nursing care [29]. ADL scores below 5 indicate high
dependency, 5 to 8 indicate medium dependency, 9 to
12 indicate low/medium dependency and scores from 13
to 20 indicate low dependency [30]. ADL data were col-
lected from patients’ records, by the investigator (KT),
and validated by a registered nurse.
Pain
The Doloplus-2 consists of a list of 10 items divided
into three subgroups: five somatic items (somatic com-
plaints, protective body postures adopted at rest, protec-
tion of sore areas, expression, sleep patterns), two
psychomotor items (washing and/or dressing, mobility)
and three psychosocial items (communication, social
life, problems of behaviour) [22]. Each item is scored
f r o m0t o3 ,w h e r e0i s‘absent’ and 3 is ‘the highest
score of the behaviour’. This gives a range from 0 to 30,
with higher scores indicating more pain behaviours. The
cut-off score between ‘pain’ and ‘no pain’ was set at 5,
as recommended by the scale’s developers [22]. It is not
necessary to have responses for all items on the scale,
and the instructions for use of Doloplus-2 emphasize
not scoring those items that are judged as inappropriate
for a given patient [22].
The Doloplus-2 was administered by the primary
nurse (the registered nurse with the best knowledge of
the patient’s behaviour) [15,22,26]. This nurse cared for
the patient regularly and needed to be present for the
two days prior to assessing the patient. Before data col-
lection started, the researcher increased staff awareness
of patients’ pain by teaching about pain and Doloplus-2.
Staff received both oral and written information about
how to use the Doloplus-2. They were told not to score
the items on the Doloplus-2 if they were inappropriate
for the given patients and the scoring should only be
related to pain behaviours [22]. The scoring should also
be done during mobilization, if possible. The researcher
was also available to support them during the data
collection.
Immediately before applying the Doloplus-2, the pri-
mary nurse answered a single question: ‘Do you believe
that this patient is experiencing pain?’ Response options
were ‘no’, ‘yes’ or ‘don’tk n o w ’.T h i sm e a s u r e m e n tw a s
done to compare the results with the Doloplus-2 scoring
done by the same nurse.
Ethics
As patients in this study were cognitively impaired,
guidelines from the Ministry of Health and Care Service
in Norway were followed when recruiting [31]. Relatives
of patients or their legal guardians received written
information prior to the study and consented on their
behalf. Patients received oral information prior to the
study and were excluded if they declined to participate,
even if their relatives/legal guardians had consented on
their behalf.
The Regional Committees for Medical Research in
Ethics, Southeast Norway, the Norwegian Social Science
Data Services and the Ministry of Health and Care Ser-
vice approved the study.
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Descriptive statistics were used to present demographic
and clinical characteristics of the sample and gain an
overview of not scored items on Doloplus-2. The per-
centages of minimum and maximum scores were calcu-
lated by assessing the percentages of lowest (0) and
highest possible scores on the subscales (6, 9 and 15,
respectively) and for the total questionnaire [32]. Mean
scores are also calculated for the items, the subscales
and the total questionnaire.
Cronbach’s alpha coefficients were calculated to assess
the internal consistency reliability of Doloplus-2. The
alpha coefficient was calculated for the total question-
naire and for subscales. Alpha was also used to explore
whether scales could be shortened by the deletion of
single items. If Cronbach’s alpha changes little when an
item is deleted, then the item is a candidate for being
removed from the scale [32]. In accordance with Fayers
and Machin [30], an alpha above 0.90 was taken to indi-
cate acceptable reliability for individual patient
assessment.
The criterion validity was calculated by comparing
registered nurses’ subjective and Doloplus-2 pain assess-
ments for each patient by Fisher’s exact test. Compari-
son of the groups in respect of pain-related diagnoses
and pain management was also calculated by Fisher’s
exact test.
The statistical software SPSS for Windows v.16.0 was
used for analyses. A two-tailed P value below 0.05 was
considered statistically significant.
Results
Sample
In total, 307 patients were registered in the seven nur-
sing homes. Of these, 41 refused to participate, one
patient had been admitted for less than one week, and
one was excluded because of short life expectancy.
Based on MMSE, 136 nonverbal patients were regis-
tered. Of these, 50 did not participate because their rela-
tives/legal guardians refused on their behalf. As
Doloplus-2 forms were incomplete for nine patients, 77
patients were included in the present study.
Demographic and clinical characteristics
The mean age of the sample was 86 years (SD ± 6.6),
with a range from 68 to 100 years. The majority of
patients were female (75%), 61% were widows or
widowers and 20% were married (Table 1). Half the
patients had attended only primary school, but educa-
tion level was unknown for 34% of respondents.
Seventy-four per cent had one or more known pain-
related diagnoses (Table 1), the most frequent being
stroke (31%), fractures (24%), angina (15%), myalgia and
arthritis (13%) and cancer (12%). Sixty per cent of the
patients received prescribed pain medication (Table 1).
Of the 46 patients who received pain medication, 65%
received non-opioid analgesics, 11% weak opioids, 13%
strong opioids and 11% had other pain medication pre-
scribed, such as topical products for joint and muscular
pain, muscle relaxants, anti-gout preparations or drugs
for the treatment of bone disease. In addition, 57% (n =
44) received antipsychotics and 39% (n = 30) anti-
depressants.
Scores on the Barthel Index showed that 56% had high
or medium levels of dependence on nursing care, about
25% had a low/medium level of dependence, and less
than 20% had low dependence (Table 1). None of the
patients could complete the MMSE due to severe cogni-
tive impairment (MMSE scores are zero), even though
the majority had not been given any dementia diagnosis
(Table 1).
Table 1 Demographic and clinical data (n = 77).
n%
Gender
Male 19 (24.7)
Women 58 (75.3)
Marital status
Not married 9 (11.7)
Married, cohabiting 15 (19.5)
Divorced, separated 3 (3.9)
Widow, widower 47 (61.0)
Missing 3 (3.9)
Education
Primary school 41 (53.2)
More than primary school 10 (13.0)
Missing 26 (33.8)
Prescribed pain medication
No prescribed pain medication 31 (40.3)
No opioid 30 (39.0)
Weak opioid 5 (6.5)
Strong opioid 6 (7.8)
Other pain medication (ACT; M 02, 03, 04, 05)
1 5 (6.5)
Pain-related diagnoses
Yes 57 (74.0)
No 20 (26.0)
Barthel index
High dependency (ADL scores <5) 28 (36.4)
Medium dependency (ADL scores 5-8) 15 (19.5)
Low/medium dependency (ADL scores 9-12) 20 (26.0)
Low dependency (ADL scores >12) 13 (16.9)
Missing 1 (1.3)
Mini Mental State Examination score 0
1 M02 = topical products for joint and muscular pain, M03 = muscle relaxants,
M04 = anti-gout preparations, M05 = drugs for the treatment of bone disease
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maximum and mean score
The number of patients with no scores on the sub-
scales of Doloplus-2 ranged from five (on the subscale
psychomotor reactions) to eight on the somatic reac-
tions subscale (Table 2). The percentage of zero scores,
indicating absence of the behaviour, ranged from 17%
(somatic reactions) to 40% (psychosocial reactions). A
maximum score (indicating the highest possible score
of behaviour) was found on the psychomotor reactions
subscale, but not on other subscales or total Doloplus-
2 (Table 2). The mean scores varied from 0.5 to 0.9
for the different items, except for somatic complaints,
where the mean score was 1.4. The mean score of the
subscales varied from 1.6 on the psychomotor reac-
tions subscale to 3.5 on the somatic reactions scale
(Table 2). The mean score for the total scale was 6.9
(Table 2).
Reliability (internal consistency)
Cronbach’s alpha coefficients were computed for total
scale, three subscales and for the subscale when the
item was deleted [32] (Table 2). The alpha score for the
total questionnaire was 0.71, the psychomotor reactions
scale was 0.80, the psychosocial reactions scale 0.78, and
the alpha score for the somatic reactions scale was 0.60
(Table 2). When alpha values were calculated after
excluding individual items, the alpha values were com-
parable to alpha for the overall scale, except for the
somatic reactions subscale where the alpha score
decreased from 0.60 to 0.47 when the somatic com-
plaints item was deleted (Table 2).
Nursing proxy-rated pain vs. Doloplus-2 proxy-rated pain
In total, 52% (n = 40) of patients were judged by regis-
tered nurses to be experiencing pain, and 19.5% (n =
15) as not having pain (Table 3). However, nurses stated
that they did not know if the patient was experiencing
pain in 29% (n = 22) of the sample. When looking at
Doloplus-2 scores, 68% of patients (n = 52) were evalu-
ated as experiencing pain (Table 3). When comparing
the two measurements, nursing staff evaluated signifi-
cantly more patients as experiencing pain when using
Doloplus-2 compared with proxy-rated pain (p = 0.01)
(Table 3).
When pain was proxy rated, 36 of 40 (90%) patients in
the ‘pain’ group scored ≥ 5 on Doloplus-2 (indicating
pain) and 11 of 15 (73.3%) in the ‘no pain’ group scored
< 5 on Doloplus-2 (indicating no pain). However, more
than 50% in the ‘don’t know’ group scored ≥ 5 on Dolo-
plus-2 (indicating pain) (Table 3). In total, 26.7% who
scored ‘no pain’ using proxy rating, scored ≥ 5 (indicat-
ing pain) on Doloplus-2, while 97% (n = 36) of the
patients who were scored ‘in pain’ using proxy rating,
Table 2 Doloplus 2 score distribution and reliability (n = 77)
Mean ± SD Range Not
scored
n
Lowest
score %
Highest
score %
Chronbach’s
alpha
Alpha if
subscale is
deleted
Somatic reactions
0 indicates absence of behaviour and 15 indicates
highest expression of the behaviour
3.5 ± 2.7 0 - 15 8 16.9 0 0.60
Somatic complaints 1.4 ± 1.0 0.47
Protective body postures adopted at rest 0.5 ± 0.9 0.53
Protection of sore areas 0.5 ± 0.7 0.56
Expression 0.7 ± 0.9 0.60
Sleep pattern 0.5 ± 0.9 0.56
Psychomotor reactions
0 indicates absence of behaviour and 6 indicates highest
expression of the behaviour
1.6 ± 1.3 0 - 6 5 24.7 1.3 0.80
Washing &/or dressing 0.9 ± 0.7 0.67
Mobility 0.7 ± 0.8 0.67
Psychosocial reactions
0 indicates absence of behaviour and 9 indicates highest
expression of the behaviour
2.0 ± 2.4 0 - 9 6 40.3 0 0.78
Washing &/or dressing 0.7 ± 1.1 0.72
Mobility 0.9 ± 1.1 0.69
Washing &/or dressing 0.5 ± 0.8 0.72
Total scale
0 indicates absence of behaviour and 30 indicates
highest expression of the behaviour
6.9 ± 4.4 0 - 30 0 6.5 0 0.71
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total 70%, 14 out of the 20 patients scoring ≥ 5 (indicat-
ing pain) on the psychosocial items was scored ‘don’t
know’ with proxy rating.
N e i t h e rp r o x y - r a t e dp a i nn o rD o l o p l u s - 2s c o r e sw e r e
affected by pain-related diagnosis (proxy-rated pain, p =
0.27 and Doloplus-2, p = 0.79), but significantly more of
the ‘no pain’ group received no prescribed pain medica-
tion compared with the ‘pain’ group (66.7% vs. 32.5%, p
= 0.03) in the proxy-rated pain group.
Discussion
This is one of the first studies evaluating behaviour-
based pain tools in a complete nonverbal patient group.
The present study included 77 nonverbal nursing home
patients, with a mean age of 86 years. The majority of
the patients had medium or high level of dependence
on nursing care.
Earlier research using Doloplus-2 in cognitive
impaired patients concludes that using the scale
demands specific administration skills [26]. In the pre-
sent study, the Doloplus-2 was scored by the primary
registered nurse (the nurse with the best knowledge of
the patient’s behaviour) for each patient. Nurses were
trained in using the scale according to the investigator’s
instructions before they scored the patients, but they
lacked experience in using Doloplus-2 in a clinical set-
ting. The best pain estimates should be obtained when
using a systematic approach and trained nursing staff
who are fully familiar with the patient’s behaviour. How-
ever, as the Doloplus-2 is observation based it can be
difficult to separate specific pain behaviour from other
types of behaviour and the pain prevalence may there-
fore be overestimated with Doloplus-2.
According to the guidelines for Doloplus-2, nursing
staff should not score patients on pain if the items are
inappropriate or if it is suspected that the patient’s
change in behaviour is probably not a result of pain, but
caused by depression, dependence, or cognitive func-
tioning [22]. We found the highest number of patients
not scored occurred on the somatic reactions scale
(Table 2). Hølen et al. [15] demonstrated that four of
the somatic reactions items (somatic complaints, protec-
tive body postures adopted at rest and protection of
sore areas) could explain more of the expert variance
than the total Doloplus-2. The fact that patients in the
present study were more cognitively impaired than the
sample in the study by Hølen and colleagues [15] could
explain some of the differences in the results. In the
present study, the highest congruence between the
Doloplus-2 score and the proxy rating score was found
on the psychomotor score as nine out of ten patients
scored as ‘pain’ by proxy rating were scored five or
more on Doloplus-2 (indicating pain). This result sug-
gests that nurses are good at interpreting psychomotor
reactions as pain indicators in persons with severe
dementia, in spite of these patients being partly or
totally immobile and in high dependence on nursing
(Table 1). It could also indicate that the nurses overesti-
mated the patients’ pain by incorrectly interpreting psy-
chomotor behaviours as pain indicators.
We observed the highest percentage of minimum
scores on the psychosocial reaction scale (31 out of 71)
and the maximum score was on the psychomotor reac-
tions scale (Table 2). Hølen et al. [15] demonstrated
that the three psychosocial items did not add substan-
tially to the total pain score. In the present study, the
highest percentage of minimum scores (indicating no
pain) was found on this item. We found the highest
congruence between Doloplus-2 score >5 (indicating
pain) and the proxy rating score ‘don’tk n o w ’ on the
psychosocial scale. This could indicate that psychosocial
reactions in persons with severe dementia are not very
specific for pain, because psychiatric and behavioural
symptoms are highly prevalent among these patients
[33], and therefore not good pain indicators.
When estimating internal consistency reliability of the
Doloplus-2 in the present study, Cronbach’s alpha coef-
ficients were between 0.47 and 0.72, the lowest being
for the somatic reactions subscale. These values are all
below the alpha scores recommended by Fayers and
Machin [32] for individual patient assessment, and
below the alpha coefficient recommended for the total
Doloplus-2 questionnaire [22], which is above 0.80.
Another study estimating internal consistency in 501
older adults from centres participating in the Doloplus
Group [22] found a Cronbach’s alpha of 0.82 for the
total scale. Chen et al. [34] found a Cronbach’sa l p h a
between 0.67 (psychosocial reaction subscale) and 0.87
(psychomotor reactions subscale) on the different sub-
scale. The Cronbach’s alpha for the total scale was 0.74
[34].
The items in Doloplus-2 are clearly heterogeneous,
reflecting a variety of important issues or dimensions. It
could therefore be problematic to achieve a high Cron-
bach’s alpha coefficient in a nonverbal population. In
the present study, the alpha scores obtained after delet-
ing an item were comparable with the overall alpha
Table 3 Comparison of the Doloplus-2 score and the
Nursing staff rating (n = 77)
Doloplus-2 score Nursing staff rated pain
“No pain”“ Pain”“ Don’t know”
(n=1 5 )( n=4 0 )( n=2 2 )
n (%) n (%) n (%)
<5( ”no pain“) 11 (73.3) 4 (10.0) 10 (45.5)
≥ 5( ”pain“) 4 (26.7) 36 (90.0) 12 (54.5)
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(Table 2), implying that each of the items contributes
similarly to the construct it is intended to measure [32].
The somatic complaints items contribute more to the
construct somatic reactions than do protective body
postures adopted at rest, protection of sore areas,
expression and sleep pattern.
A high proportion of the patients were estimated to
have pain: between 52% and 68% depending on which
measure was used. Consequently, the nursing staff eval-
uated significantly more patients as having pain when
using Doloplus-2 compared with proxy-rated pain in
this nursing home population. Thus, one can speculate
that Doloplus-2 is a more sensitive measure than proxy
rating. Another explanation for that the prevalence of
pain being 42% higher when using Doloplus-2, could be
that the nurses were forced to make a decision about
patients’ pain experience even when uncertain, because
the Doloplus-2 does not provide a ‘don’tk n o w ’ option
in their scale.
Estimating pain in this population is challenging and
might lead to limitations in the present study. The
patients in the present sample had reduced cognitive
function, reduced verbal capacity, changes in pain
experience due to dementia and received medication
that could influence their behaviour (e.g. antipsychotics
and antidepressants). In addition, 56% had high or med-
ium dependence on nursing care. All these factors can
influence patients’ behaviour and thus impact on the
observations made of them. Only a minority of the
patients had a dementia diagnosis in their records, but
all were subjectively judged as ‘patients with dementia’
by the nursing staff. This is in concordance with the
study of Selbæk et al. [33] that showed that only half of
the patients with dementia in Norwegian nursing homes
had a dementia diagnosis in their record. In the same
study, it was demonstrated that 72% of patients with
dementia had clinically significant delusions, hallucina-
tions, anxiety, aggression/agitation, apathy, disinhibition,
irritability or aberrant motor behaviour. It is therefore a
challenge to separate the specific behaviours caused by
pain in this population. More research is needed on the
interaction between pain symptoms and these behaviour
problems [33]. To evaluate the patient’s pain behaviour,
it is essential to know patients’ normal behaviours.
Every patient has his/her ‘pain signature’, and this signa-
ture may change as the dementia progresses. Even if
this area is challenged by many contributing variables, it
is of great importance to continue the research as there
is evidence that this group is in great pain. One strength
in the present study was that the nurses who did the
scoring knew the patients.
In our study, neither proxy rating nor Doloplus-2 were
affected by pain-related diagnosis, but significantly more
of the ‘no pain’ group received no pain medication com-
pared with ‘pain’ group in the proxy rated. Previous stu-
dies have demonstrated that proxy-rating assessment
can be affected by knowledge of whether patients were
receiving prescribed pain medication [2]. This might
result in patients being wrongly categorized as not hav-
ing pain and not receiving pain medication even if they
need it. In a study including 125 patients from three
Norwegian nursing homes, the nurses reported pain in
39% of the nonverbal patients [2]. The administration of
pain medication was significantly (p = 0.001) associated
with reporting ‘pain’ [2], which indicated that nurses’
pain ratings can be affected by knowledge of prescribed
pain medication. However, the explanation of the con-
gruence between prescribed pain medication and ‘pain’
could also be a result of the staff being very good judges
of patients’ pain behaviours. The patients who needed
pain medications received prescribed pain medications,
but in insufficient dosis. Husebø [18] concluded that
patients with severe dementia received less pain relief
than they needed and that they had higher prevalence of
ICD diagnosis than patients with mild and moderate
dementia. Nevertheless, more research is needed about
this connection.
One limitation in this study was the relatively small
sample size. With a larger sample, the threshold level of
five could also have been evaluated. There are no pub-
lished studies evaluating the Doloplus-2 using a cut-off
point of five for separating patients with or without
pain. However, pain cannot be ruled out if a patient is a
few points below the cut-off point scores, because
patients may have different ‘pain signatures’ [22]. It is a
limitation that the developers based their cut-off point
between ‘pain’ and ‘no pain’ solely on clinical experience
[22].
One may question the use of nonverbal patients for
evaluating Doloplus-2 in the present study. Previous
studies have included both communicative and non-
verbal patients provided they had reduced communi-
cative function [15,26]. Doloplus-2 is a nonverbal
assessment tool based on behavioural observation
methods, with focus on changes from patients’ normal
behaviour. In the present study, the tool was tested in
a sample of nonverbal patients who in addition
showed changes in their behaviour due to dementia
and reduced cognitive function. This is in accordance
with the clinical setting, and reflects the clinical chal-
lenge health-care workers face. One strength of the
present study is the use of different approaches when
validating Doloplus-2. Proxy rating of pain (by
patient’s primary nurse), Doloplus-2 rating of pain (by
the same nurse), registration of diagnoses related to
pain and prescribed pain medication are included in
the validation process.
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Concordance (90%) was found between proxy rating and
Doloplus-2 scores with respect to estimating ‘pain’ with
the two different assessment methods, suggesting that
the two measures are addressing the same pain con-
struct. About half of the patients for whom nurses rated
their pain prevalence as ‘don’tk n o w ’ when using proxy
rating were scored ≥ 5 (indicating pain), and less than
half scored < 5 (indicating no pain) with Doloplus-2.
The influence of prescribed pain medication was
reduced when staff used Doloplus-2 instead of proxy
rating. Previous research has demonstrated that the pre-
valence of identified pain decreases with increasing cog-
nitive function, despite similar prevalence of pain-
related diagnosis [1,8]. The designer of Doloplus-2
emphasizes that, if in doubt, one should not hesitate to
conduct a test treatment with an appropriate analgesic
[22]. Even if it is accepted that a score ≥ 5i sas i g no f
pain, for border-line scores the patient should be given
the benefit of the doubt. If the patient’sb e h a v i o u r
changes following analgesic administration, pain is
indeed involved.
In the present study, more patients were categorized as
having pain using Doloplus-2 compared with nurses’ esti-
mation of pain without any tool. Previous studies have
demonstrated that proxy rating of pain without using an
assessment scale leads to underestimating of patients’
pain [1,2]. The fact that nurses could not report whether
the patients were in pain or not in one third of the
patients strongly supports the use of Doloplus-2 as a sup-
plement to proxy rating. However, further research is still
needed about the use of Doloplus-2 in those patients
who are not able to self-report their pain.
Conclusion
Based on the results from this and previous Norwegian
studies, we recommend the use of Doloplus-2 in addi-
tion to proxy rating when assessing pain in patients
without the ability to self-report. There may be a risk of
overestimating patients’ pain with Doloplus-2 and a risk
of underestimating pain when using only proxy assess-
ment. However, it is better to overestimate rather than
underestimate pain and when in doubt, behaviour
changes following analgesic administration may resolve
the question of whether pain is indeed present. It
appeared that nursing staff’s pain estimation was influ-
enced by their knowledge of prescribed pain medication,
and there was a risk of under-reporting pain when using
the proxy assessment on patients not currently receiving
pain medication. Therefore, behavioural observation
methods should be used as only one strategy to help
inform nurses about pain in older nonverbal persons.
Overall, further research is needed on pain in the
elderly, and especially in nonverbal patients, to further
improving their pain management.
Author details
1Faculty of Nursing, Oslo University College, Oslo, Norway.
2Department of
Cancer Research & Molecular Medicine, Norwegian University of Science and
Technology (NTNU), Trondheim, Norway.
3Faculty of Nursing, Sør Trøndelag
University College, Trondheim, Norway.
4Palliative Medicine Unit, Department
of Oncology, St Olavs University Hospital, Trondheim, Norway.
5Norwegian
Centre for Dementia Research, Vestfold Mental Health Care Trust, Tønsberg,
Sem, Norway.
6Faculty of Health and Sports, University of Agder,
Kristiansand, Norway.
7Department of Neuroscience, Faculty of Medicine,
University of Science and Technology (NTNU), Trondheim, Norway.
8Department of Public Health and General Practice, University of Science
and Technology (NTNU), Trondheim, Norway.
9Division of Applied Health
Sciences, School of Medicine and Dentistry, University of Aberdeen,
Aberdeen, UK.
10Centre for Shared Decision Making and Nursing Research,
Oslo University Hospital, Oslo, Norway.
Authors’ contributions
KT, SK, ØK and TR contributed to the design of this study. KT and TR
organized and performed the data collection. KT, PF and TR performed the
statistical analysis. All authors participated in interpretation of the data,
drafting the manuscript and all read and approved the final manuscript.
Competing interests
The authors declare that they have no competing interests.
Received: 14 August 2009
Accepted: 20 February 2010 Published: 20 February 2010
References
1. Proctor W, Hirdes J: Pain and cognitive status among nursing home
residents in Canada. Pain Res Manag 2001, 6:119-125.
2. Nygaard H, Jarland M: Are nursing home patients with dementia
diagnosis at increased risk for inadequate pain treatment?. Int J Geriatr
Psychiatry 2005, 20:730-737.
3. Hofstad C, Norvoll R: Kommunehelsetjenesten–gamle og nye
utfordringer. En studie av sykepleiertjenesten i sykehjem og
hjemmesykepleien. Trondheim: SINTEF Unimed helseforskning 2003.
4. Fox P, Raina P, Jadad A: Prevalence and treatment of pain in older adults
in nursing homes and other long-term care institutions: a systematic
review. CMAJ 1999, 160:329-333.
5. Asghari A, Ghaderi N, Ashory A: The prevalence of pain among residents
of nursing homes and impact of pain in their mood and quality of life.
Arch Iranian Med 2006, 9:368-373.
6. McClean W, Higginbotham N: Prevalence of pain among nursing home
residents in rural New South Wales. MJA 2002, 177:17-20.
7. Torvik K, Kaasa S, Kirkevold Ø, Rustøen T: Pain in patients living in
Norwegian nursing homes. J Palliat Med 2008, 22:843-849.
8. Closs S, Barr B, Briggs M: Cognitive status and analgesic provision in
nursing home residents. Br J Gen Pract 2004, 54:919-921.
9. Scherder EJA, Sergeant JA, Swaab DF: Pain processing in dementia and its
relation to neuropathology. Lancet Neurol 2003, 2:677-686.
10. Closs S, Barr B, Briggs M, Cash K, Seers K: A comparison of five pain
assessment scales for nursing home residents with varying degrees of
cognitive impairment. J Pain Symptom Manage 2004, 27:196-205.
11. McCaffery M: Nursing Practice Theories Related to Cognition, Bodily Pain and
Man-Environment Interactions Los Angeles: University of California at Los
Angeles Students’ Store 1968.
12. Parmelee P, Smith B, Katz I: Pain complaints and cognitive status among
elderly residents. J Am Geriatr Soc 1993, 41:517-522.
13. Kaasalainen S: Pain assessment in older adults with dementia. Using
behavioural observation methods in clinical practice. J Gerontol Nurs
2007, 33:6-10.
14. American Geriatrics Society Panel on Persistent Pain in Older Persons:
Clinical practice guidelines: the management of persistent pain in older
persons. J Am Geriatr Soc 2002, 50:S205-S224.
Torvik et al. BMC Geriatrics 2010, 10:9
http://www.biomedcentral.com/1471-2318/10/9
Page 8 of 915. Hølen J, Saltvedt I, Fayers P, Bjørnnes M, Stenseth G, Hval B, Filbet M,
Loge J, Kaasa S: The Norwegian Doloplus-2, a tool for behavioural pain
assessment: translation and pilot validation in nursing home patients
with cognitive impairment. Palliat Med 2005, 19:411-417.
16. Zwakhalen S, Hamers J, Abu-Saad H, Berger M: Pain in elderly people with
severe dementia: a systematic review of behavioural pain assessment
tools. BMC Geriatrics 2006, 6:1-15.
17. Cohen-Mansfield J, Creedon M: Nursing staff members’ perceptions of
pain indicators in persons with severe dementia. Clin J Pain 2002,
18:64-73.
18. Husebø B: Assessment of pain in patients with dementia. Development
of a Staff-Administrated Behavioural Pain Assessment Tool. Dissertation
for the degree of Doctor of Philosophy (PhD) University of Bergen 2008.
19. Pasero C, McCaffery M: No self-report means no pain-intensity rating.
Assessing pain in patients who cannot provide a report. AJN 2005,
105(10):50-53.
20. Warden V, Hurley AC, Volicer L: Development and psychometric
evaluation of the Pain Assessment in Advanced Dementia (PAINAD)
Scale. J Am Med Dir Assoc 2003, 41:9-15.
21. Fuchs-Lacelle S, Hadjistavropoulos HD: Development and preliminary
validation of the Pain Assessment Checklist for Seniors with Limited
Ability to Communicate (PACSLAC). Pain Manag Nurs 2004, 1:37-49.
22. Lefebvre-Chapiro S: The Doloplus-2 scale–evaluating pain in the elderly.
Eur J Palliat Care 2001, 8:191-194.
23. Morello R, Jean A, Alix M: LECPA: une échelle comportementale de la
douleur pour personnes âgées non communicantes. La Revue de Gériatrie
1998, 23:253-256.
24. Herr K, Bjøro K, Decker S: Tools for assessment of pain in nonverbal older
adults with dementia: a state-of-the-science review. J Pain Symptom
Manage 2006, 31:170-192.
25. Hadjistavropoulos T, Herr K, Turk DC, Fine PG, Dworkin RH, Helme R,
Jackson K, Parmelee PA, Rudy TE, Beattie BL, et al: An interdisciplinary
expert consensus statement on assessment of pain in older persons. Clin
JP a i n2007, 23(1 Supp):S1-S43.
26. Hølen J, Saltvedt I, Fayers P, Hjermstad M, Loge J, Kaasa S: Doloplus-2, a
valid tool for behavioural pain assessment?. BMC Geriatrics 2007, 7:1-9.
27. WHO: Anatomical Therapeutic Chemical Classification System with Defined
Daily Doses (DDD) Oslo: World Health Organization Collaborating Centre for
Drug Statistics Methodology 1997.
28. Rustøen T, Wahl A, Hanestad B, Lerdal A, Paul S, Miaskowski C: Prevalence
and characteristics of chronic pain in general Norwegian population. Eur
JP a i n2004, 8:555-565.
29. Mahoney F, Barthel D: Functional evaluation. The Barthel Index. Md State
Med J 1965, 14:61-65.
30. Challis D, Mozley C, Sutcliffe C: Dependency in older people recently
admitted to care homes. Age Ageing 2000, 29:255-260.
31. Den nasjonale forskningseteisk komite’ for medisin: Retningslinjer for
inklusjon av voksne personer med manglende eller redusert
samtykkekompetanse i helsefaglig forskning. 2005http://www.etikkom.no/
retningslinjer/samtykke, 07.02.2010..
32. Fayers PM, Machin D: Quality of Life. The Assessment, Analysis and
Interpretation of Patient-Reported Outcomes Chichester, UK: Wiley Ltd, 2
2007.
33. Selbæk G, Kirkevold Ø, Engedal K: The prevalence of psychiatric
symptoms and behavioural disturbances and psychotropic drugs in
Norwegian nursing homes. Int J Geriatr Psychiatry 2007, 22:843-849.
34. Chen YH, Lin LC, Watson R: Evaluation of the psychometric properties
and the clinical feasibility of a Chinese version of the Doloplus-2 scale
among cognitively impaired older people with communication difficulty.
Int J Nurs Stud 2010, 47:78-88.
Pre-publication history
The pre-publication history for this paper can be accessed here:http://www.
biomedcentral.com/1471-2318/10/9/prepub
doi:10.1186/1471-2318-10-9
Cite this article as: Torvik et al.: Validation of Doloplus-2 among
nonverbal nursing home patients - an evaluation of Doloplus-2 in a
clinical setting. BMC Geriatrics 2010 10:9.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Torvik et al. BMC Geriatrics 2010, 10:9
http://www.biomedcentral.com/1471-2318/10/9
Page 9 of 9